Cannabinoid-induced Fos expression within A10 dopaminergic neurons.
Mesocorticolimbic dopaminergic systems subserve cognitive processes, motivated behavior, the central stress response, and the reinforcing properties of drugs of abuse. Hyperdopaminergic states have been suggested to contribute to the psychotropic effects of the cannabinoids; however, the mechanisms by which cannabinoids activate mesocorticolimbic dopaminergic systems are not well understood. We have examined the role of noradrenergic neurotransmission in the mediation of cannabinoid-induced activation of A10 dopaminergic neurons using Fos as a marker of neuronal activation in mice. Administration of the CB(1) receptor agonist CP55940 differentially increased the number of Fos-like immunoreactive (Fos-li) A10 dopaminergic cells within three anatomically distinct regions (parabrachial pigmented, paranigral, and caudal linear nuclei) compared to vehicle-treated mice. Similar results were obtained using the CB(1) receptor agonist Win 55212-2; and pretreatment with the CB(1) receptor antagonist SR141716 significantly inhibited CP55940-induced Fos expression. Pretreatment with the alpha(1)-adrenergic receptor antagonist, prazosin, and the alpha(2)-adrenergic receptor agonist, clonidine, reduced the number of Fos-li dopaminergic neurons induced by CP55940 in a subregion-specific manner. CP55940 and Win 55212-2 increased the number of Fos-li neurons within the locus coeruleus. Finally, CB(1) receptor immunoreactivity was detected on fibers within the CL but not in either PBP or PN. Our data demonstrate that cannabinoids induce Fos expression within A10 dopaminergic neurons in a heterogeneous anatomical pattern, and suggest that enhanced noradrenergic neurotransmission contributes to cannabinoid-induced activation of A10 dopaminergic neurons in vivo.